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fiber, or a group of fibers of a given length, vibrates in unison,
it is supposed, with vibrations of a particular frequency trans-
mitted to them from the drum membrane, the short tense
fibers at the base of the cochlea to high notes, and the longer,
more lax fibers at the apex to low notes. Of course, only those
hair cells overlying the fibers which are set into sympathetic
vibration are stimulated.
The resonance theory, therefore, claims that the analysis of
sound is a function of the cochlea, the particular region of the
latter from which the nerve impulses are discharged being the
sole basis upon which the brain rests its faculty of pitch dis-
crimination. The resonance theory is supported by a number
of facts, (a) When the ears of animals, e.g., guinea pigs and
rabbits, are subjected to prolonged stimulation by a loud high-
or low-pitched tone, degenerative changes are produced in the
basal or the apical portion, respectively, of the organ of Corti.
(b) Boiler-makers or others who work among clanging noises
sometimes become deaf to high tones (boiler-maker's disease);
the organ of Corti in the basal turns of the cochlea is found to
have degenerated, (c) Destruction of the apical part of the
cochlea in animals results in deafness to tones of low frequency,
of the basal part, in deafness to high tones, (d) The structure
of the cochlea itself strongly suggests that it acts as a resonator,
and recent experimental work has provided direct evidence of
such a function.
When the ear is stimulated by a sound, the vibrations of the
organ of Corti set up rhythmical changes in electrical potential
within the cochlea (Wever and Bray effect). When amplified
and recorded graphically, these are found to have exactly the
same frequency as that of the sound. Indeed, if the electrical
currents are conducted to a loud speaker the original sound is
faithfully reproduced. With low notes the potential changes
are greatest in the apical turns of the cochlea, with high notes,
in the basal turns, thus demonstrating clearly the resonating
function of the cochlea.
But the electrical effects do not represent nerve impulses
originating in the terminals of the cochlear nerve; they are due